ADA046965 


\ 

OmCE  OF  HAFAL  miASCH 
Gontract  1KX)014~75-C-0807 


Bnrln  6*  ErdBa 


04  VtrmAmx  1977 


ItFCodiietlofi  ia  vhola  or  In  part  la  pamlttad  for 
any  purpoaa  of  tha  Ihiitad  Stataa  Goramnant 


9 


h 


i 


1 


Uatribatlon  of  tiiia  raport  la  uallaltad 


T«ctelGal  6/1/77  • 12/15/78 


rtiKii  ’.^4 ! 

1 ^ iT*!'  f K ' 

7T»ri 

at  105-785 

<r 

U.  MPMTOATC 

B 

i 

I 

I 

I 

I 

B 

B 

B 
B 
B 

fl 

B 
B 
B 
B 
B 
B 

t i 


HETA80LISM  OF  KININS  AHD  AMGIOTENSINS  IN  THE  KIDNEY 


Fatfick  E«  Hard  and  Ervin  0.  ErdOt 


DepartaiMits  of  Phaiwacolooy  and  Intorwl 
University  of  Texas  Health  Science  Center  at  Dallas 
S323  Harry  Hines  Blvd. 

Dallas*  Texas  75235 


Send  Bailey  Frooft  to: 


a 


tlie  kidney  is  ridi  in  tlw  enzynes  \ihixh  iam  or  inactivnte  kinins  md  rngio- 
tmins.  Itese  vasonctiye  peptides  heve  potent  effects  on  renel  blood  £Lair» 
selt-«nter  end  pcost^{lendin  releese.  If  intznrenel  genermtions  of 

ere  pliysieiogicBlly  significMt  nodifiers  of  renel  finctixm, 

^ tbeir  retes  of  inectivetion  ere  eqoelly  i^mtent. 

The  kitey  hes  « very  hi«^  kininese  content  (1).  In  the  hcnogenized  Mdney 
■ost  of  tM*  activity  sediaents  with  the  nicrosonel  fraction.  Brdtfs  and  Yang  (2) 
^efopibed  several  of  these  renal  kinineses.  One  of  then  is  a caibozypeptidase 
Odninaae  ^ (Idiiimse  II)  is  identical  with  the  angiotensin  I 

converting  emyae  (3,4). 

«w4m  (S)  md  angiotensins  as  well  (6),  are  repidly  and  nearly  ocnpletely 
inactivated  idien  infiised  into  the  kidney.  Little  or  no  intact  bradykinin  reaches 
tin  vmaiis  effluent  or  urine.  Ihrine  does,  however,  contain  kinins  (7),  iddch  are 
apparently  released  intrarenally. 

1*114^  reml  kallikrein  which  is  localized  priaarily  in  the  cortex  (8),  renal 
— pmi  converting  enzyne  are  present  in  both  cortex  and  outer  nedulla  (9). 
After  fractionation  of  renal  nicrosoaes  into  plaaaa  mnabrane  and  endoplasaic  ro’^ 
fractions,  renal  kininase,  converting  enzyne  (10)  and  engioten* 
siaase,  Cpoesibly  A type),  were  fouid  predoninantly  in  an  enriched  fraction  of 
> nrfiVenn  (11,12).  Isolated  brush  borders  of  proxinol  tidMles  (Fig.  1) 


— ^ ' ✓ 

are  particularly  rich  in  these  enzynes  idiile  little  activity  was  found  in  isolatedC 

glfuanin  (12,13).  Ikansplanted  renal  tuaors,  thought  to  be  derived  fron  cells 
of  tile  pars  recta  of  proxiael  tidwles,  also  contain  kininase,  converting  enzyne 
md  Agiotensiaese  (12,14).  m contrast,  kallikrein  was  not  present  in  the  bnnh 
border  of  proadze  hulez  beciuse  it  originates  fraa  distal  tiAides. 

Motiur  m % V * tiMW  kininsse  II  in  tha  kidney  oonaistsd  of  ualng  fUnce* 

.i 

•cult  to  pwfikfld  awtoa  Wdney  enryna.  By  this  tedui^  canverting 


wxym  ms  found  throuiM>t  the  nephron,  iMJt  non)  concentrated  in  the  proKiael 
^ijbUle  (14)  than  in  the  distal  tiibule  (Fig.  2).  In  rd;hits  (15)  converting  cnzyw 
M also  present  in  the  proociaal  ttdxiles.  Both  studies  reported  audi  lower  levels 
associated  with  the  glonerular  tufts  (14,  IS). 

Usiiv  nicropuncture  of  proodnal  and  distal  tubules,  Carone  et  al.  (16)  and 
Aillnan  et  al.  (17)  have  shom  that  the  proxiaal  tubule  is  highly  active  in  hydro- 
lyzing added  bra^kinin  and  angiotensin  II.  Little  or  no  activity  was  found  in 
the  distal  tidiule. 

After  considering  all  of  these  observations,  we  suQ^est  the  following  nech- 
anisn  for  renal  inactivation  of  kinins  and  angiotensins  (Fig.  3).  If  kinins  and 
angiotensins  released  intrarenally  have  inportant  effects  on  water  and  sodiun 
B»tabolisn  and  prostaglandin  release,  the  kidn^  nust  be  capable  of  inactivating 
these  peptides  entering  the  nqihron  from  extra-renal  sources.  The  low  nolecular 
weight  of  these  peptides  aakes  it  likely  that  ai^  plasma  kinin  or  angiotensin  that 
escqpes  inactivation  in  the  circulation  is  filtered  at  the  glomerulus,  high 
levels  of  kininase  and  angiotensinase  on  the  huge  surface  of  the  brush  border  of 
the  proodnal  tidailes  then  ensure  coaplete  removal  of  these  peptides  from  the  tu- 
bular filtrate  whidi  eventually  readies  the  distal  tubules.  At  the  distal  tubule, 
renal  kallikrein  (11,12,18)  interacts  with  a plasma  or  tissue  kininogen  to  release 
renal  kinin.  The  level  of  kinin  at  this  site  can  be  closely  controlled  since  all 
traces  of  extra-renal  kinin  have  been  reiaoved.  KSllikrein  by  liberation  of  (19), 
NMl  kinin  (20)  nay  alter  ion  transport,  water  reebsorption  and  liberate  prosta- 
glandins (21)  in  collecting  tubules  and  ducts. 
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nf.  1.  cdectrott  idcrogri^Jt  of  bn^  border  of  prooclaol  tidmles  in 

mt  IddBBjr  (12). 

Fig.  2 Fluoresceot  fihotoeiicrograpiy  (X90)  of  a 4 yn  section  of  swine  kidnqr 
oorteoc  inodwted  wilit  fluorescein  isothiocyanate  labeled  antibody  against  ai^io- 
tensin  I corowting  enzyan  (14). 
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